Severe valvar aortic stenosis (VAS) and supravalvar aortic stenosis (SVAS) each may cause left ventricular (LV) subendocardial ischemia and infarction, even with patent coronary arteries. LV ischemia in VAS has been related to reduced coronary perfusion relative to raised metabolic requirements, whereas this mechanism of ischemia has not been widely accepted in SVAS because coronary perfusion pressure is higher than normal.
suggest that abnormal left ventricular repolarization and angina pectoris with supravalvar aortic stenosis may not be due to myocardial hypoxia, since coronary perfusion pressure is higher than normal when the stenosis is above the coronary ostia.
Our experimental studies in dogs have shown that left ventricular subendocardial muscle blood flow becomes reduced relative to subepicardial muscle blood flow when the supravalvar aorta is severely narrowed6 and that subendocardial muscle shows histochemical evidence of ischemia when this occurs.7 In these studies,6 the distribution of left ventricular myocardial flow was predictable from indices obtained from left ventricular and aortic pressure measurements, these indices serving to estimate factors affecting myocardial oxygen needs and potential subendocardial blood supply. The purpose of this report is to call attention to the similar way in which the determinants of subendocardial blood flow and myocardial oxygen requirements are altered in patients with severe left ventricular outflow obstruction, whether the location of this obstruction is valvar or supravalvar.
Methods
Since coronary flow to subendocardial muscle is essentially limited to diastole, we estimated the potential flow to this region using a diastolic pressure time index (DPTI) obtained by planimetry of the area between the superimposed aortic and left ventricular pressure curves in diastole ( fig. 1) before and after aortic constriction when the recordings in the dogs were stable.6 The mean peak systolic pressure drop across the stenosis was 84 mm Hg; the difference from control was significant (P < 0.01). After completing the experiment, the heart was removed and the left ventricular muscle was separated into subendocardial, middle, and subepicardial layers of approximately equal thickness. These were placed into vials that were counted in a well scintillation counter with a pulse height analyzer. The activity of each radionuclide was determined using a modification of the method of Rudolph and Heymann.8
We analyzed the pressure recordings made at cardiac catheterization in 18 children with normal left heart hemodynamics and one patient each with severe valvar and supravalvar aortic stenosis (patients 1 and 2). (opposing pressure) , and the duration of diastole (time available for perfusion). Coronary perfusing pressure equals that at the coronary ostia in the absence of occlusive coronary changes, and diastolic intramural pressure is probably similar to left ventricular intracavitary pressure.9 The factors involved in this pressure-time relationship are encompassed by the diastolic pressure-time index (DPTI) .
The adequacy of coronary flow, however, can be assessed only by relating it to some measure of simultaneous myocardial oxygen need. Sarnoff and others have shown that the area beneath the left ventricular pressure curve, termed by them the tension-time index, gives a reasonable approximaCirculation, Volume XLIX, February 1974 Shortening diastole limits subendocardial flow only when the coronary arteries are maximally dilated, as in severe aortic stenosis, where resting flow must increase to meet the raised oxygen requirements of left ventricular hypertension. In fact, tachycardia may actually improve subendocardial flow when diastolic pressure is low at slow heart rates, for example, aortic insufficiency, arteriovenous fistula.13 Although tachycardia shortens diastole, it reduces the time available for runoff so that mean diastolic blood pressure becomes raised more than diastolic time is reduced; DPTI increases and subendocardial flow is augmented. In all our studies, the effects of heart rate on coronary flow distribution are determined by the instantaneous relationship among all factors affecting supply and demand (DPTI/SPTI) and not by any one factor alone.
The critical ratio of DPTI:SPTI for left ventricular subendocardial ischemia has not been established for humans; however, the supply:demalnd ratio in each of the abnormal patients in this report would be associated with severe subendocardial ischemia in experimental studies. Values determined postoperatively in other patients suggest that the critical ratio may be similar in humans and dogs.7 The importance of this supply: demand relationship is that it emphasizes the adequacy of left ventricular subendocardial blood flow relative to a given demand, rather than focusing upon either myocardial oxygen requirements or potential subendocardial blood flow independent of the other factor.
From these considerations we believe that severe valvar or supravalvar aortic stenosis each can cause left ventricular subendocardial ischemia in the same way; namely underperfusion of left ventricular subendocardial muscle relative to oxygen needs. Accordingly, an abnormally high systolic pressure in 
